Connexin43 reverses the phenotype of transformed cells and alters their expression of cyclin/cyclin-dependent kinases.
Communication between adjacent cells through gap junctions is believed to be involved in the regulation of cell proliferation. This stems in part from the observation that transfection and overexpression of connexin (cx) 32 or cx43 genes into neoplastic cells lead to normalization of growth and decrease their tumorigenicity. The molecular mechanism(s) responsible for this phenomenon has not been characterized. We transfected the rat cx43 gene into a phenotypically transformed dog kidney epithelial cell line, TRMP, and were successful in restoring gap junctional communication as measured by dye coupling. In addition, cx43-transfected clones reverted to a flat morphology and were sensitive to density-dependent inhibition of proliferation with their G1 and S phase duration almost doubled. These cx43-induced effects were coupled with a decreased expression of specific cell cycle regulatory genes critical to cell cycle progression in nonneoplastic cells including cyclin A, D1, D2, and the cyclin-dependent kinases (CDK) 5 and CDK6. The protein levels of cyclin E, CDK2, and CDK4 were not affected. These results suggest that overexpression of cx43 and the formation of gap junctions with the establishment of gap junctional communication can affect the phenotype of transformed cells and alter specific gene expressions involved in cell cycle regulation.